For the boundary value problem (1.1), (1.2) below where initial value problems of (1.1) are unique and exist on (a, b) it is known that global uniqueness on (a, b) implies global existence on (a, ¿>) if ßo=0. It is also known that this is false if ßo^O and <x<5-ßy=0. It is shown here by example that this is also false if ßo?iOand<xo-ßy*0.
Abstract.
For the boundary value problem (1.1), (1.2) below where initial value problems of (1.1) are unique and exist on (a, b) it is known that global uniqueness on (a, b) implies global existence on (a, ¿>) if ßo=0. It is also known that this is false if ßo^O and <x<5-ßy=0. It is shown here by example that this is also false if ßo?iOand<xo-ßy*0.
1. Introduction. This paper is concerned with solutions of the nonlinear differential equation (1.1) x"=/(/,x,x') which satisfy the general linear boundary conditions (1.2) ax(/x) + ßx'(tx) = rx, yx(t2) + ôx'(t2) = r2.
It will be assumed throughout that/is a continuous real valued function on (a, b)xR2 and a, b, a, ß, y, ô, rx, and r2 are real constants such that a.2 + ß2>0 and y2 + o2>0.
We recall the following definitions [2] . Definition 1.1. Problem (1.1), (1.2) with any fixed/, a, b, a, ß, y, ô is said to be globally unique if for tx, t2e(a, b) with tx<t2 and for every rx, r2eR there exists at most one solution of (1.1), (1.2). Definition 1.2. Problem (1.1), (1.2) with any fixed/, a, b, a, ß, y, ô is said to be globally solvable if for every tx, t2e(a, b) with tx<t2 and for every rx, r2eR there exists at least one solution of (1.1), (1.2). Lasota and Opial [3] have established the following theorem. Theorem 1.1. Suppose that for every point (t0, x0,y0)e(a, b)xR2 there exists one and only one solution x(t) of equation (1.1) such that x(/0)=x0, x'(t0)=y0 and it is defined on the whole interval (a, b). If problem (1.1), (1.2) with /S<5 = 0 is globally unique then the same problem is globally solvable. Lasota and Opial [3] have also shown that the theorem need not be true if ßo^O. In particular they give an example to show that the theorem is not true for a=y= -1 and /3=<5=1. Note that in this case D=det(a § =0.
If ßö 5¡¿0, (1.2) can be written in the form
The transformation Lasota [2] has recently raised the question as to whether Theorem 1.1 can hold if ßö^O and 7)^0. It is shown in the next section that the answer to this question is no for any such a, ß, y, ô.
It should be remarked that Theorem 1.1 was established independently by Jackson [1] under the stronger assumption that ß=o=0. In Theorem 1.1 the hypothesis of uniqueness of initial value problems can be removed entirely. The hypotheses of extendability of initial value problems and of global uniqueness of (1.1), (1.2) can be relaxed. For a discussion of these improvements see [4] . Lasota's paper [2] cited above discusses some additional relations between uniqueness and existence and has many examples. if /2=7i. Furthermore in order that global existence fail, it will suffice to find at least one pair (tx, t2) such that
Thus F(t) is to be determined in such a way that F'(/)>0 on (-1,2) and that (2.6), (2.7) hold. 
Remark.
A theorem of Waltman [5] shows that global uniqueness of (1.1), (1.2) even with /?<5#0 will imply global existence of the same problem iff satisfies a further condition (in addition to the extendability of initial value problems). For (1.1), (1. 3) this condition is:
(dx + y)2 + (dy + f(t, x, y))2 -> co as x2 + y2 -> oo uniformly in te(a, b). It is not hard to see that this condition fails for the above example.
